Amaç: Bu çalışmada amacımız Trabzon ilinde ayakta tedavi kliniğine başvuran hastalarda osteoporoz (OP) risk faktörlerinin kemik mineral yoğunluğu (KMY) ile ilişkisini belirlemektir. Gereç ve Yöntem: Çalışmaya OP veya osteopeni tanılı 201 hasta dahil edildi. Hastaların sosyodemografik özellikleri kaydedildi ve standardize araştırma formu araştırmacı hekim tarafından dolduruldu. KMY ölçümleri dual enerji X-ray taraması ile lomber omurga ve femur boynundan yapıldı. Bulgular: Hastaların yaş ortalaması 61,47±10,57 yıl (182 kadın/19 erkek) idi. Yüz on beş hasta (%57,2) osteoporotik, 86 hasta (%42) osteopenikti. Yaş ile femoral T skorları arasında negatif yönde anlamlı korelasyon bulundu. Gebelik sayısı lomber T skorları ile negatif yönde anlamlı korelasyon gösterdi. Vücut kitle indeksi ve günlük çay tüketimi ile femoral T skorları arasında ihmal edilebilir pozitif yönde korelasyon tespit edildi. Menarş yaşı, menopoz yaşı, toplam laktasyon süresi, ve günlük kalsiyum tüketimi ile KMY arasında herhangi bir korelasyon bulunmadı. Sonuç: OP için yöresel risk faktörlerinin tanımlanması klinik uygulamalarda hastaların OP risk yönetimine faydalı olabilir. Anahtar kelimeler: Osteoporoz, risk faktörleri, kemik mineral yoğunluğu Objective: Our aim was to identify the relationship of osteoporosis (OP) risk factors with bone mineral density (BMD) in patients admitted our outpatient clinic in Trabzon. Materials and Methods: Two hundred one patients with OP or osteopenia were included in this study. Sociodemographic characteristics of the patients were recorded and a standardized interview was employed by the researcher physician. BMD values were measured by dual energy X-ray absorptiometry at lumbar spine and femoral neck. Results: The mean age of the patients was 61.47±10.57 years (182 females/19 males). One hundred fifteen patients (57.2%) were osteoporotic and 86 (42.8%) were osteopenic. A significant negative correlation was found between age and femoral neck T scores. The number of pregnancies showed a significant negative correlation with lumbar T scores. Body mass index and daily tea consumption showed a negligible positive correlation with femoral neck T scores. No association was found between age at menarche, age at menopause, total lactation duration, daily calcium intake and T scores of lumbar spine and femoral neck. Conclusions: Identification of regional OP risk factors may be useful for the OP risk management of patients in clinical practice.
Introduction
Osteoporosis (OP) is a systemic skeletal disease characterized by low bone mass and microarchitectural deterioration of the bone tissue, with consequent increase in bone fragility and susceptibility to fracture (1) . It affects approximately 200 millions of people worldwide and happens to be the most common metabolic skeletal disease. OP became one of the most important health problems due to its increasing mortality, morbidity, and socio-economical effects as a result of the prolongation of life. Bone mineral density (BMD) peaks at around the age of 35 and thereafter declines in both men and women with bone loss being particularly marked in postmenopausal women. Hence, measures to prevent OP should be aimed at both maximizing the peak bone density at skeletal maturity and at retarding the subsequent bone loss. Various risk factors in OP have been reported including physical activity, body mass profile, menopausal status, alcohol, smoking, corticosteroids, caffeine and high protein, salt or phosphorus intake (2) . The fracture risk assessment (FRAX) is a fracture assessment tool developed by the World Health Organization (WHO) (3) . FRAX allows clinicians to calculate a patient's 10-year absolute risk for hip or "any major" fracture (including fractures of the hip, wrist, humerus, or spine). It has been shown to have at least 13% higher discrimination for predicting the possible future fractures in women compared to BMD alone. Probability is calculated from age, body mass index (BMI), and dichotomized risk factors comprising prior fragility fracture, parenteral history of hip fracture, current tobacco smoking, long-term oral glucocorticoid use, rheumatoid arthritis, other causes of secondary OP and excessive alcohol consumption (4) . Individuals at high risk for OP and osteoporotic fractures may be identified by determination of the risk factors. Thus, fractures may be prevented through modification of the risk factors. Our aims were to identify the prevalence of OP risk factors in patients admitted our outpatient clinic in Trabzon and to detect association of these risk factors with BMD in this population.
Materials and Methods
This cross-sectional study was conducted between July 2006 and June 2007. The study was approved by the local ethics committee, and each patient provided their written informed consent prior to participation. This study was performed in accordance with the principles stated in Declaration of Helsinki. Two hundred one consecutive patients with OP or osteopenia who were referred to our OP outpatient clinic for diagnosis or treatment were included in this study. Patients previously treated for OP and/or had significant vertebral deformity were excluded from the study as these conditions might affect the dual energy X-ray absorptiometry (DXA) measurements. Using DXA (Hologic Q 2000), BMD measurements were taken at both of the lumbar spine (L1-4) and left femoral neck. WHO classification ranges were used to categorize subjects as normal (T>-1), osteopenic (-2.5<T≤-1), or osteoporotic (T≤-2.5) (5). Questionnaire included information about educational status, occupation, age, height, weight, personal and maternal fracture history, age at menarche and menopause, reproductive period characteristics, chronic diseases, physical activity, smoking status, dietary calcium intake, tea, alchol and caffeine consumption which were obtained by an intervieweradministered questionnaire. Height and weight were measured and BMI was calculated by dividing weight in kilograms by height in meters squared. We calculated daily calcium intake by estimation of the number of servings patient have on a typical day for each type of food including milk (300 cc), yoghurt (250 cc), and cheese (1 cubic inch). Calculation of total daily calcium intake was performed according to local food composition tables. After we have calculated the amount of calcium for each dairy product, 250 mg of calcium was added to the estimated amount of calcium each day from other foods. A low dietary calcium intake threshold of 300 mg was used in the present study. This cut-off value is equal to one quarter of the daily calcium allowance recommended for persons aged 50 years and older by the National Academy of Science (6) . The daily tea consumption was classified as drinking 1 cup/day, 2-3 cups/day, 4-5 cups/day and 6 or more cups/day (1 cup=237 mL). Cigarette smoking was divided into never, former, and current categories based on the responses to the questions. Never-smokers were defined as those who had not smoked 100 cigarettes in their entire life, while former-smokers were defined as those who had smoked 100 cigarettes in their life but who did not smoke currently. Ever-smokers were defined as either former-or current-smokers. The participants were classified in terms of their reported current and lifelong caffeine consumption into the following groups; (i) none; (ii) low, equivalent to none to one cup of caffeinated coffee per day; and (iii) high, equivalent to two or more cups of caffeinated coffee per day. Statistical analysis was performed using the Statistical Package for the Social Sciences (SPSS), version 11.5, for Windows (SPSS, Chicago, IL, USA). Data obtained by measurement was presented in arithmetic average ± standard deviation and data obtained by count was presented in percentages (%). For all tests, a p<0.05 was used to indicate a statistical significance. The relationship of identified risk factors for OP such as age, BMI, age at menarche, age at menopause, total lactation period, the number of pregnancies, and dietary habits with BMD was tested with Pearson correlation analysis.
Results
The main characteristics of patients who participated in the study are summarized in Table 1 . Of the patients included in this study, 90.5% were females, and the mean age of the study population was 61.47±10.57 years. Educational attainment of the sample was quite varied; 85.6% had less than a high school diploma. The mean BMI was 27.00±4.51 kg/m 2 . Female patients' mean age at menarche, age at menopause, number of pregnancies, and number of children were 13.93±1. 44 Table 2 . There was no correlation between age at menarche, age at menopause, total lactation duration, daily calcium intake and BMD values of lumbar and femoral neck. A significant negative correlation was observed between age and BMD values for lumbar and femoral neck (respectively, r=-0.186, p=0.008; r=-0.248, p=0.001). There was a significant negative correlation between the number of pregnancies and the BMD values for lumbar (r=-0.200, p=0.007), but there was no correlation for the femoral neck (r=-0.045, p=0.147). A negligible correlation was observed between BMI and femoral BMD (r=0.169, p=0.016), whereas there was no correlation between BMI and lumbar BMD (r=0.017, p=0.807). There was a negligible correlation between BMD values and daily tea consumption for femoral neck (r=0.178, p=0.013), but there was no correlation for lumbar spine BMD (r=0.109, p=0.130). 
Discussion
Although OP is a concern for an entire population, it is most commonly observed in postmenopausal women. The medical and social consequences of the fracture make OP an important public health problem. There is a vast increase in one or more osteoporotic fractures in 40% of women and 13% of men throughout of their lives after 50 years of age. About 20% of women and 40% of men die within one year after hip fracture. It has been estimated that 50% of women who sustain a hip fracture become functionally dependent in their daily activities, and 19% require long-term nursing home care because of the fracture (7). In FRACTURK study, it has been reported that, for 50-year-old Turkish women, about one of every seven will sustain a hip fracture during their remaining lifetime (4) . In this study, the authors also demonstrated a significant increase of hip fracture incidence with age and that more than 24.000 hip fractures occurred annually in men and women aged 50 years or more in 2010. OP is a clinical condition occurring via combined effects of many risk factors. Peak bone mass which is occurred by genetic potential can also be modified with other factors like nutrition, exercise, and hormonal status. One obvious approach is the promotion of beneficial factors and discouragement of risk factors in the general population. Another approach is the identification of individuals at high-risk. In many longitudinal prospective studies, a relationship between BMD and age, age at menopause, duration of menopause, weight, daily calcium intake, alcohol consumption, smoking, exercise habits, and history of fractures has been shown (8) (9) (10) . In this study, the vast majority of the cases were women with a mean age was 61.3±10.2 years. A negative correlation was observed between age and the BMD values for both femoral neck and lumbar spine. The negative qualitative changes associated with aging primarily affect women. Bone turnover, bone formation rate, osteoid volume and thickness are high in men compared with women (11) . Whereas the decrease in bone mass by aging is 0.05-1% annually, within ten years after menopause this ratio reaches 3-6% in women (12) . In the Os des Femmes de Lyon (OFELY) study, 672 healthy postmenopausal women were included and it was reported that age can predict the risk of fragility fractures in postmenopausal women independently of the level of BMD (13) . The fracture risk is higher in women with lower body weight compared to those with normal or higher body weight and similarly those being over their normal weight status are rarely affected by OP. The reasons for this are strengthening of the bones with increasing weight and protection from OP provided with estrogen metabolites produced by fat cells (14) . In this study, a negligible correlation was determined between BMI and BMD values for femoral neck region, but no statistically significant correlation was observed for lumbar region. In a cross-sectional case-control study including 537 postmenopausal women, it was shown that BMI correlated positively with femoral neck and lumbar spine BMD (15) . In the community-based study analysis [National Health and Nutrition Examination Survey (NHANES III) in which 2.590 women and 2.391 men between 50-79 years of age were included, the most important and statistically significant risk factors identified were low BMI, low calcium intake, current cigarette smoking, and physical inactivity (16) . As reported in former studies, low BMI was shown to be the strongest modifiable determinant of low BMD in women and men aged 50-79 years also in this study (17, 18) . In this study, fracture history was present in 7.7% of the cases and 73% of these fractures were in the forearm and 26.7% of them were vertebral fractures. There was maternal fracture history in 8.5% of the participants. In OFELY study, history of postmenopausal maternal fracture was identified as one of the predictors of fracture independent from other factors (13) . Similarly, in the Study of Osteoporotic Fractures, the most comprehensive study of risk factors in American population including 9.516 women 65 years of age and older, maternal hip fracture was shown to be one of the 14 clinical risk factors identified as significant predictors of hip fracture in multivariable models (19) . Any fracture since 50 years of age also identified as clinical risk factors in this study. In a large cohort, a total of 7.512 women older than 75 years which were followed for an average of 3.9 years in the prospective epidemiology of OP study. This study revealed that fracture history since the age of 40 years was one of the most valuable predictors of hip fracture (20) . Although in some studies delayed menarche, premature menopause, and short reproductive period were reported as possible risk factors, other studies found no association (21) (22) (23) (24) (25) . While no significant correlation was present between BMD and age at menarche, age at menopause, and lactation period in our study, a small but significant negative correlation was observed between lumbar BMD and number of pregnancies. Hassa et al. (26) found no significant relationship between BMD and age at menopause, age at menarche, and number of pregnancies (p>0.05, for all). In the study of Li and Zhu (27) , OP was observed to be more common with older menarche age and premature menopause, and longer lactation period and higher number of pregnancies were found to be related to low BMD. During lactation, prolactin inhibits estrogen and induces parathyroid hormone-related protein (PTHrP) synthesis. Because of the combined effects of PTHrP synthesis and estrogen insufficiency, skeletal resorption increases, the blood calcium raises, PTH levels suppress during this period, but urinary calcium excretion decreases and calcium passes to breast milk (28) . It was demonstrated that there was a significant relationship between the total lactation period and the lumbar and femoral BMD in a study included 1.486 post-menapausal women by Dursun et al. (29) . Moreover, they reported that lumbar and femoral neck BMD of female patients with longer lactation periods were lower than those of female patients with shorter lactation periods. Similar results were also demonstrated in other studies (30, 31) In the light of the available data, the relationship between pregnancy and bone mass is complicated and it still remains unclear. Theoretically, bone mass may decrease during pregnancy because of the requirement of calcium during pregnancy. On the contrary, bone mass may increase due to more estrogen exposure in the third trimester and increased weight enforcement of bones throughout the pregnancy (32) .
A positive relationship between the number of pregnancies and the femoral BMD was reported in postmenopausal women by Melton et al. (33) and a positive association with parity in the femoral and lumbar BMD of premenopausal women was observed by Laitinen et al. (34) . In contrast, Gür et al.
(32) revealed a negative correlation between the number of pregnancies and BMD values for spine, trochanter, and Ward's triangle with no significant correlation for femoral neck BMD. Heidari et al. (15) have also demonstrated that parity was associated with increased risk of OP in the elderly postmenopausal women. On the other hand, it has been reported that no relationship existed between pregnancy and bone mass in another studies (35) (36) (37) . In this study, a negative correlation between the number of pregnancies and BMD values for lumbar vertebrae was identified, but there was no correlation for the femoral neck BMD.
Tea is widely consumed all over the world and may affect BMD through several distinct mechanisms. It is one of the main sources of phytoestrogen and fluoride which may be beneficial for BMD. Fluoride is a very potent and highly bonespecific anabolic substance. On the other hand, types of teas except the ones with herbal nature contain significant amount of caffeine, which may result in the loss of BMD. A study conducted in United States with 50-60 years aged prepostmenopausal women revealed that there was an inverse relationship between tea consumption and BMD (38) . In contrast, a positive association with tea consumption in BMD was reported among postmenopausal women in Canada, in the United Kingdom, and adult women and men in Asia (39) (40) (41) . Moreover, in the Mediterranean Osteoporosis study, it was demonstrated that tea consumption was related to 30% reduction in the risk of hip fractures in both women and men (42, 43) . In this study, there was no relationship between the tea consumption and the lumbar BMD whereas a negligible positive association with tea consumption in the femoral neck BMD. Association of femoral neck T scores with tea and coffee consumption was demonstrated in another study (44) . Nutrition is an important factor for the continuation of bone quality in OP (45) . The nutrition is also included in the training programs of health services besides the prevention of bone fragility in elderly people and postmenopausal women, the determination of risk groups and the protection from falling. In this study, the mean daily calcium intake of participants was 399.12±160.2 mg/d and none of the patients had 1200 mg/d intake which is the amount that should have been normally taken. There was no relationship between the daily calcium intake and BMD. Despite the data that calcium supplementation has been helpful in order to prevent bone mass loss in randomized controlled clinical trials (46, 47) , the relationship between the dietary calcium intake and the BMD still remains unclear (16) . However, inadequate dietary calcium intake was found to be related with low BMD in cross-sectional studies (48) (49) (50) .
Conclusion
our study found that lumbar T scores showed a negative correlation with number of pregnancies, whereas femoral T scores have a negative correlation with age, and a negligible 
